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The Interoperability Problem



rer The Standards Interoperability =

Problem el
e Stovepipe standards that are often:
« Overlapping
+ Incomplete

+ Discipline-centric

+ Cannot easily interoperate to provide a consistent set of
best practices for the engineering of systems
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~ee 10reeDifferent Systems
Sl . . .
Engineering Perspectives. . .

o ISO/IEC 15288, System Life Cycle Processes

+ Processes that an organization is likely to establish in
order to build complete and efficient life cycle models.

e EIA 632, Processes for Engineering a System

+ Anintegrated set of fundamental processes for
engineering a system.

o |EEE 1220, Standard for Application and
Management of the Systems Engineering Process

+ Detailed description of the system development tasks and
activities
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~ee - .. ProvideanIncompleteand =
(S 1§ : . . Zo | IEC

Sometimes Confusing Picture &&=
Systemskife

Process
Description I SO P15288
'©
g High Level EI A 632
Practices
(V-
o
% 8 Source:
Al | ISO/IEC JTC 1/SC 7/WG
— Detailed — . 7NO0560, 2002-1-11, ©
Practices LL i ISO/IEC2002. All rights
L . reserved.
LLI
Being Under Transition Being Operated, Being Replaced
Conceptualized Development to Maintained, or or
Operations Enhanced Dismantled
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¢ Consistency Goals s ec

e Concepts

e Terminology

e Readability

e Levd of detall

e Processes

e Document structure
e Normative references

e Common interfacing mechanism with the SO 9000 family of
standards

e Conformance with requirements from 1SO/IEC 15504 as
applicable
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<5C Two Harmonization Paths ~ mrg

An Harmonization road map I

ISO/IEC \EEE EIA
JTC1/SC7
Systems ISO 15288 IEEE 1220 EIA 632
Engineering
The*“ Special Interest Group” axis
Source:
ISO/IEC JTC 1/SC 7/ WG 7
Software 1S 12207 NOS60, 2002-1-21 , ©
Englneerlng 0 ISO/IEC2002. All rights
_c’é reserved.
o
3
0]
5
ISO 15504 :%
o
>
|_

(

NDIA Systems Engineering Conference 2002 - Best Practices and Standardization Session -24 October 2002 Paul R. Croll -9



~ee~ EXpected relationshipsamong ==
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=" ISO/IEC JTC1/SC7 documents =&

ISO/IEC 15288 & 12207 Life Cycle Processes standards family

'SOIi IEC15504 Top level Life Cycle *
rocess e Processes standard(s) : .
Assessment suite I Guide(s) for Life
Cycle Processes
_ standard(s)
ISO9000 family standards Lower level Life Cycle
Quality Management e Processes standard(s)
System =

Related Processes
standards
(ISO/IEC15939, etc.)

Source:

ISO/IEC JTC 1/SC 7/WG 7
N0618, 2002-7-21 , ©
ISO/IEC2002. All rights
reserved.
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~re ThelSO/IEC 15288 Systems ==
=% Life Cycle Process Framework ~ EIE3

ENTERPRISE ENVIRONMENT MANAGEMENT
INVESTMENT MANAGEMENT
SYSTEM LIFE CYCLE MANAGEMENT
RESOURCE MANAGEMENT
QUALITY MANAGEMENT
ENTERPRISE(5)

SYSTEM ACQUISITION
LIFE CYCLE AGREEMENT (2)
SUPPLY

(25)

PROJECT (7)

PROJECT PLANNING

PROJECT ASSESSMENT
PROJECT CONTROL
DECISION MAKING
RISK MANAGEMENT

CONFIGURATION MANAGEMENT
INFORMATION MANAGEMENT

TECHNICAL (11)

STAKEHOLDER REQUIREMENTS DEFINITION TRANSITION
REQUIREMENTS ANAL YSIS VALIDATION
ARCHITECTURAL DESIGN OPERATION
IMPLEMENTATION MAINTENANCE
INTEGRATION DISPOSAL
VERIFICATION
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~~~ ThelEEE/EIA 12207 Software ===
Sl &

Life Cycle Process Framework ~— EE3

SOFTWARE
LIFE CYCLE

ACQUISITION
SUPPLY
DEVELOPMENT
OPERATION
MAINTENANCE

PRIMARY (5)

(17+1)

Source: Singh97
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SUPPORTING (8)

DOCUMENTATION
CONFIGURATION MANAGEMENT
QUALITY ASSURANCE
VERIFICATION
VALIDATION
JOINT REVIEW
AUDIT
PROBLEM RESOLUTION

ORGANIZATIONAL (4)
. MANAGEMENT
N INFRASTRUCTURE
N IMPROVEMENT
S TRAINING
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~e~ Relationship between |SO/IEC e
=% 15288 and 1SO/IEC 12207 150l 1EC.

Project Planning Project Control Usabliy Project
Decision Making Risk Management Configuration Management Information Management p rO C eS S eS

Stakeholder Vaidation

Requirements

Detiniion
, , < Technical
Requirements Analysis

processes
Architectural Design
Enterprise Environment
. S Management
Hardware Implementation
Software Implementation . E n ter p rise
Refer to ISO/IEC 12207 System Life Cycle
SEro Processes Management p rocesses
B
Implementation

Quality Management

Sl Acquisition Ag reem ent

ISO/IEC JTC 1/SC 7/WG 7 N0643, 2002-10-20,
© ISO/IEC2002. All rights reserved. | Supply | p rocesses
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~ee Best Practice Support for the
S =

System Life Cycle Framework

Life cycle progression

-
ISO/IEC 15288 Life Cycle Model Stages
Concept Development| Production Utilization Support Retirement
ISO/IEC 15288 system life cycle processes
% Activity level detail from a 2nd Standard Activity level detail
© For example, ANSI/EIA 632 from a 4th Standard
© | | |
— | ] I |
3 e | | |
@ N e B j | |
- | detail I 1 | Task I
(o) | | froma | | ; | as |
= | 3rd I ] || level |
& | ! ! I | detail !
| |Standard | ! ! | |
o | F | i | | froma | |
Q | w N § | | sth |
c | lexample, | ; ! . |
I IEEE I ]l I andaar I
| 1220 } il I }
|
| 1 |
v | | | | |
| | ] | |
| | ] I |
| | | | |
Al. ISO/IEC 15288 and other engineering standards
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Source:

Guide for ISO/IEC 15288
(System Life Cycle
Processes), PDTR, ©
ISO/IEC2002. All rights
reserved.
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Table 1—Information item matrix

~ e+~ Best Practice Support for the
* Software Life Cycle Framework

plan

Information item(s) IEEE/EIA 12207.0 Kimd ::IT_ IEEEEEIIDET References
Clause decumentation [See annex A.)
Clausa
Accepiancs sirategy and 15.1.1.9 Hecord (5.4) — IEEE 1062
condilions record
Acquisition plan 5118 Plan 6.1
ASTM ETI, E1206,
IEEE 1062
Acauisition raguiremeants | 5.1 Z1 Hecord (5.4) — IEEE 1062, 1220
record
Audil aganda racard 6.7.1.4 Hacard [5.4) — —
Audit proceduna B.7.1.4 Procedurne {5.3) — —
Lhanoe regues 544 551 623 ) Heqguas G2 T
Concepl of oparalions 5111 Duaseriplion 6.3 IEEE 1362
descriphion EI&IEEE J-STD-016 F.2.1.
Also see 150 5806, 5807,
8531, 8780, ard 11411 far
guidanca an use af notations.
LConcaptinesad 5111 Hacard [5.4) — IEEE 1062, 1220
detarmination record
Databasa dasign 5353, 5363, Deascripion .4 IEEE 1016
dascrighion 5371 EIA/IEEE J-5TD-016 53.2.3
Dastailed dasign 5367 Hecord 6.6 —_
avaluation racord
Development process | 5.3.1.4 Plan 65 |ASTM EGZ2, E1340,

EIANEEE J-5TO-0ME E.2.1,
IEEE 1074, 1074.1
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Source:

IEEE/EIA 12207.1-1997,
© IEEE 1998. All rights
reserved.
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~mm EIA 632 Fundamental Processes=
““* for Engineering a System Bl

Acquisition and Supply (Subclause 4.1)
+ Supply Process
+ Acquisition Process
Technical Management (Subclause 4.2)
+ Planning Process
+ Assessment Process
+ Control Process
Engineering System Design (Subclause 4.3)
;_; a Sy + Requirements Definition Process
(13 processes Product Realization (subciause 4.4)
+ Implementation Process
+ Transition to Use Process
Technical Evaluation (subclause 4.5)
+ Systems Analysis Process

Processes for

+ 33 requirements)

Source: + Requirements Validation Process
ANSI/EIA 632-1998, © C :

EIA 1008, All rights + System Verification Process
reserved. + End Products Validation Process
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~mm EIA 632 Fundamental Processes=
““* for Engineering a System Bl

Acquisition and Supply (Subclause 4.1)
+ Supply Process
+ Acquisition Process
Technical Management (Subclause 4.2)
+ Planning Process

An integrated set of fundamental
processes to aid a developer in the
engineering or reengineering of a

\ + Transition to Use Process

Technical Evaluation (subclause 4.5)
+ Systems Analysis Process
Source: + Requirements Validation Process
ANSIIE /6321998, © + System Verification Process

EIA 1998. All rights
reserved. + End Products Validation Process
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(8 subprocesses
+ 75 tasks)

INFPLITS

|EEE 1220
Systems Engineering Process =&

PROCESS

Raquirement
and constraint
i conilicts

=T
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=

Synthesis -\'l;-}'_-. Snisloisnimintitsdy SR s B Y

J___." [hc‘osgl salution 1

trade and impacts 1
+ Frrvaical anEnnesiuna I

~C

Dasign ™y
warifica | \L
B i it
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-

Dasign frade studies
anid
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— = Control jli -
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\ nalysis 7 Requirement 1 :
- trade-oifs and 1 ."f
Hn-q-.lh'nrnur!: b= e hra impacks 1
e = A -
Aeduirements i [
-l ificati i | Fequiremsants rads
%, I g e it i ) studies and l
*wmmm requiramerts baseline Decompaciion and ' ReSCRoTIE
mqmqnwﬂafllumthn
Functional aftarnetivas
ﬁ Analysis %.;:::::::::::::1— --------- System
P —— Decompesitonallocakon *
;F'-""ﬂh““' archiieciurn jrade-offs and impacts I
& il o sezas| Functional trada [
- Eﬁrﬁﬂﬂﬂﬂ I studies and
.. Dasign solution ASSEESMENts
* verified functional archilaciiing requinaments and
afemativas Analysis

Source:
IEEE1220-1998, © IEEE
1998. All rights
reserved.
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|EEE 1220 Systems

' ' F IEEE i S
=" Engineering Process eSlicc
"NPUTS. b R
- % e e
'-"ll'.h H&g;l;lﬂmﬂ k= 'JFI il = = = = rgadq ull:‘rﬂl:m;;l-j - -; :
¥ s a I
Arquimmants baseing impacta | e " K\I
(8 subprocesses s * ' B !
- |
+ 75 tasks) ] .

Tasks that are required throughout a
=i system’s life cycle to transform

| customer needs, requirements, and
l ~\| constraints into a system solution —
- Application and management of the
systems engineering process

""" AREEEETTIenE
Dam ™y |]
! werifica |
R it e N LR
Warfied plysical archilaciss i
' _,.,_,.-’.I Control \Iﬂl -
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~~e~ LIfeCycle Standards
S od

Harmonization

o Apply the principles of ISO/IEC 15288 to the effort

e Priority of work

o Primary
« ISO/IEC 15288
« ISO/IEC 12207

+ Secondary
» |SO/IEC 15939 - Software measurement process
« ISO/IEC TR 15271 Guide for 12207
» |SO/IEC TR 19760 Guide for 15288
» ISO/IEC TR 15504 - parts 5 and "6"

+ Possible Additional
» |SO/IEC 14764 Software maintenance
» |SO/IEC TR 16326 Project management

« |SO/IEC 18019 Documentation process
» |SO/IEC TR 15846 Configuration management
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~~e~ LIfeCycle Standards =
S =

IEC

Harmonization Phasing il

ISO/IEC 15288 & 12207

|
Guides |

ISO/IEC 15939 | |
|

others

2002/2005 ??

)
)

Source:

ISO/IEC JTC 1/SC 7/WG 7
N0618, 2002-7-21 , ©
ISO/IEC2002. All rights
reserved.
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ree Systems Engineering =
Standards Harmonization il

o Fast-track IEEE 1220 and EIA 632 as Technical Reports

e Create aHarmonization Group that would control revisions
of these documents
« Harmonization requirements for a set of revised documents

e Revisions done by the originating organizations

+ |EEE
+ EIA
« ISO/IEC

e Revised and harmonized documents fast-tracked as | SO/IEC
standards
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rer Systems Engineering Standards ==
Harmonization Timetable il

Existing Harmonized
Documents Documents

AN A
4 N A

o~
|EEE 1220 |SO/IEC XXX ISO/IEC XXX rel 2
> > >
O N~
| 8 EIA 632 ISO/IECYYY ISO/IECYYY rel 2
=3 > > >
38 <
- B
|SO/IEC 15288 ; |
| | >
Top-Level Guide | (ISO/IEC TR-ABC) |
\_ : >
Source:
2002/2003 2005/2006 ISO/IEC JTC 1/SC 7/WG 7

NO0560, 2002-1-21 , ©
ISO/IEC2002. All rights
reserved.
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